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ABSTRACT ’
The wagrthat children construct the representatxon
- they use to so6lve tragsitive inference, problems was examined. $
Forty-eight children 4 5 to 5 years old and '48 children 6 to 7 years
old were asked to leafn' either a three-item series or a four-item
nonseries. They were ked to" learn the relationships between
different colors of faces that were all the same size; on each trial,
they were asked which lace vasvgigger or which face was smaller.
,buring the testing phas two sual feedback conditions were
included to.provide a. te€t of whether children use absolute size
information to answer the inference question. .In the linguistic
» feedback condition, the child was told which face was bigger ‘or \
,smaller. It .was found that_the linguistic condition was harder than-
the visual absolute condition. Overall, the findings suggest that
children do not remember absolute size 1n£ormat10n Older children _ .
appeared more successful than younger (children in learning the
premise, paxrs in the 'series condition. Younger children were more
successful in leernxng the: premise .pairs in ‘the nonseries condition
than in the series condition. The nonseries was easily learned by
both _groups since it did not have a common nlddle term and did not
require seriation skills. The main conclusion is that’ there are
developmental changes in children's abilities tb order a series. It
appears that children can use, tr1e1—and—error processes to learn a
series and that they can use a'linear order to make inferences.
Implications of the findings to views proposed by Piaget and by
Trebessdiere also addressed. (SW) , -
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According to Piaget (Piaget, Inhelder, & Szeminska; 1960), preeperational
',ghi]dren cannog\sofve transitive inference eroblems because they lack the =
- necessary logical abilities. Br&ant aﬁd Trabasso (1971) have challenged this
#~claim contendinq_epat the failure of many ehildrenxoﬁ equ prob]ems'is due .
to an inability to remember ‘the premise items. | '
. Trabassg nas done several otﬁer studies on both children and adults
(for a review see.Trabésso, 1977), and from this work he has concluded %ﬁ;t
adults and children solve inference problems in the same wey.. First, they
represent the premise information using a linear or?er, and thep~they read -
"off this linear order to méke an inference., A]ihouéh Trabasso interprets —-
tnis model as geing anti-Piagetian, Piaget would probably have been more
interested in how children Fonsfruot a linear order thanﬁin whether they use
a lineer order to solve the inference problem (Breslow, 1981,has reached a
" similar conclusion). - _— . . ‘ \, g |
t The crucial iss;e,‘then, in examininqjthg.deve]opment o% transitivity
centers around how chilareﬁ coﬁsfruct the_rePresentation they use to 501;2
transitive inference prob]em;. Trabasso's contribution has been to show
tnat children and adults can use linear orders tojmake.transitive inferences.

. rowever, he has not con!jncingly denonstrated that children and adults

construct the linear order in the same way. . -
/ - )
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We have deveioped a three-stage mode] which synthesizes Trabasso's

.

claims that children and adults can use a 11near order to make transitive .

. 1nferences and P1aget § cla}m that children's seriation sk1lls cHﬁnge W1th
\ \ I
B age. This model is outlined in Table 1. Level-1 is called Use. At this’

lével, fﬁ!§ linear order is present before a child, the child can make

comparisons between the items. But the child cannot represent the drder
e 3 \ .

<

menta]]y if the items are not phys1ca11y present and ordered Level 2 15

-

called B;preigjtat1on. At this level, the ch11d 1s ab1e to represent series

|
y b ) j

. fnﬁormatToq.but~is unable to copstruct a series except through a tr1a1-and-
~ error process; Such a child is able to use the representation to make:
) corparisons between two items. Level 3 is.called gonstructlon, and at this

"level the child can represent & series and can construct a ser1es using an

; algoritam. ' : . - ~ (/

A

e The exper1mept that, I m,go1ng to report here w111 focus on the d1st1nct1on i///’——i

between the last two étages, since this is where the pred1ct1ons about series

1

construct1on are made. A secohd aim of the study was to try to account for A
- ’f
oA the d1fferences between the‘11nguast1c and visual feedback cond1t1ons used

: %

in the Bryant and nrabasso barad1gm In this paradigm children are given
e1ther Wslal feedbatk--they see the obJects whith vary on the d1ﬁﬁ‘s1on
0 be renembered--Or 11ngu1st1c féedback--they are to]d if they are right ’:
Or Wrong .One‘problem with using vgsua] feedback to te§t-ch11dren s
‘& ' inference making abt]itfes?is-that‘the’ch?]dren~cou1d be remembering
' " the abso]ute sizes of the objects and us1ng th]s 1nformat1on to make
. comparlsons rather than mak1ng an inference. A]though there is ev1dente

that some young ch11dren £an make 1nferences when g1ven 11ngu1st1c feedback

‘-\ . performance.1n the yiSUal feedback conditions has been consistently higher.

.
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In ordei to examine how chi]dren construct the representat1onathey use

to solve tr STtTVe 1nference prob1ems ch11dren were asked to learp

" either a three-1tem series, A> B» C, dr a four-1tem nonseries, A? B, C» D.

There 1is the same number of. re]at1onsh1ps to be remembered 1n ,the’ ser1es .
and nonser1es S0 any difference in learn1ng time is due .to the nature of the R
nformat1on to be remembered S - ‘

The exper1menta1 task was d1v1ded into two phases, a tra1n1ng phase
'and a testing phase. Durnng traning, the chfldren learned the prem1ses _
in either the series or nonseries condition:to a criterion of 8 out of .10
blocks correct. Each block conta1ned one tr1a] For each premise. Trélhing .
was stopped 1f the Chl]d ﬁad not’ reached cr1ter1on by 27 blocks.: Dur1ng
training the children were asked to. 1earn the reiat1onsh1ps between d1fferent
co]ors of faces which were a]l the same size. . On each tr1a]~they’were ]
asked which face was brgger or which fpce was sma]]er After the chi]dren .
responded tney weré given one of three forms of feedback In the 1ngu1st1c \i i
" condition the ch11d was- told whﬁch face was b1gger or smaller. In the

vistial absolute feedback condition the ch11d was to]d which face was

b1gger or sma11er and shown a p1cture of two do]ls which had the same faces

the child had seen ear11er The 51zes of the do]ls are shown in F1gure 1.
The dolls are repre ented as stlcks because of the artistic 11m1tat1ons of

the authors In the v1sua] relative feedback cond1t1on the child was -told \

.

wh1cn face was b1gger or smal]er and shown a p1cture of the do]]s The sizes ..

«
H

of these dolls are a]so in F1g e 1.

-

The tvo visual feedback cond1 t1ons were 1nt1dded to provide a’test DR

of whether -children do use abso]ute size 1nfonnat1on to answer the 1nferenée

[
.
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- question. If they use absolute size information, then they do not have’ to .

rely on what they know about the cdhceptua] re]at1onsh1ps between the 1tems.

-

Notice that in the nonseries, Visual absolute cond1t1on the dolls actua]]y

~

form a serzes. If children remember abso]ute size information they will ‘ v
respond in accordance with‘this series when they are asked about the AyC
and 3,D comparisons. Afier the children reached criterion they entered the °
testing phase In the test1ng phase children were not é1ven feedback. In
‘all cases, ch1laren were tested on the premise pa1rs and possible inferences
in the absence of feedback. Because of time constra1nts only the test1ng g
~.data concerning the visual «@bsolute nonseries condition will be reported.

»

The inference data, however, support Bryant ahd Trabasso's~eJaim that if -« -

children dd\remember the premises they are correct‘on the inferenc® trials.
Forty-eight 45~ to 5% year -olds and 48 6- to 7-xear-olds werg tested. -

Equal numbers of both sexes were included in each age group " Half the

children in each age group‘Were asked to learn a series, and half a nohseries.

In both conditions the children received either visual relative, gisuai

abso]ute, or 11ngu1st1c feedback.” During training and testing the chi]dren

were asked which face was sma]]er on half the trials and which face was

bigger ‘on the other half. The pOS1t10n of the correct answer was counter-

balanced across trials.:

Results .and Discussion - '

I will first revied the results concerning the effects of the three
[ ]
\ v feedback conditions updbn learning the series and nonseries, then results

concerning developmental differences, and finally results concerning how.

"o the children learned the series and nonseries problems. Unless otherwise




- ‘ coLs ' -t 5-
N specified the dependent'éarjqble is the numper of trials it took aschild
/ . L . 1
to reach criterion. s

4

An examination of the fearning data revealed that the 1inguist¥c coanpdition
‘Was harder. Jthan the V1sua1 absolute cond1t1cn, just as in the Bnye\tgén-
Trabasso study. “But the d1fferencé between the visual absolute and v&sﬁa?
re]at1ve conditions qu not 51gn1f1cant, suggest1 that the availibility" g

« - of apsolute size 1nformat1on is not what leads to the ease of learning 7"§‘
the-prem1§e paigs in the visual absolute feedbdck condition (see Table 3). |
There was no indication tha:e children responded in accordance with the ‘
linear order formed by the-absolute sizes o; the figures, in the testing
phase on the nonseries visual absolute feedback condition. Both bf
these pieces of data suggest that children do not remember absolute size
information. ' ' ‘

> An examination of therlearning data revealed that the older children
were mOre'successfﬁl'that the younger children in learning the premise
pairs in the series Genditibn. Younger children were mbre sugtessful‘

in learning the premisé pairs in the noneeries'coﬁﬂition than in the_ser%es

condition. Tnese resuTts are shown in Table 2. " ;o

’ Th.s type of resu]t is not ea511y exp]a:ned by Trabasso s theory',
because he predicts that everyone handles series infarmation in the

same wa§ But it can be exp1a1ned by our model. The nature of the-

tra1n1ng TS sucn that the rever51b1e nature of the micdle term is

enpha51zed in the ser1es Th1s means that the middle term, B, has two

] -
labels. Nhen it is: W1tn -A, 1t has the label “smaller"; ‘nd when it is

.
-

© . ~with«C, 16;\35 the label "b1gger" The children’ in Level 2 Representatﬁon_-,

-~

who lack seriation skiTis have a.hend.tine déa]hg;with thj; information

) =
S * - ; -
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because it seems to them to be conflicting informaticn. Children
. at Leve] 3: ‘Cons truction have seriat(?n skills, and they do not have difficulty
) is easiTk ledjned by both gibups

A Y
since it does wot have a common m1dd1e term and does not require seriation

with the m1dd1e term. The nonserfies

skills.

We examined the errors the children made in learning the series - ¢
agd'nonseries problems to determine whether, as predicted, children could " :
'1e$rn thé prewises by trial-and-error. In this analysis we on]y exam1ned
ch11dren who made errors and were in training for more than 10 b]ocks
This included 34 of 48‘ children, the other 14 children fere Judged to have |
learned the series using algorithmic processes. Thirﬁx:one of the chi]dren\ }
}n training for mone‘than 10 blocks. appeared to be using érﬁa]tand-errﬁr l
processes and the other three seemed to have made errors due to such 1

factors as iﬁattentibn; The data for the d1fferent patterns character1z1ng _—

learning are in Table 4, {;;ee different trial- and-error patterns were. v N 1

identified. 6ne'pattern is ‘that children seemed to go through a brief trial- . 1

and-error process before recognizing the serie; Five chi]dren‘{ﬁ'the;series o 'i

cond1t1on fe]] into th1s category.  Children in th1s category made five on\ J

fewer errors so it was not possible %o characterize the nature of this tr1a1-

and-error process. Two tr1a1-and-error patterns were 1dent1f1ed for those ‘

children who Jnade five or more errors while learning thevserieét Thgffirét E .l,:“-L-

“is that dne of theiprem(se bairs was correct at least.§7% of thg.tihé' E f“=_u. : j

(pqttern #4 in Table 4{;. The second is‘that perfurmance on eaéh:premi§e , 'l",

“r

/-K.-ir ranged between 40% to 60% correct (patterh #5 in Table 5). -Children = V3 o

- " . 0
- )
- » - Y '
’ - - .
n
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who showed the first pattern type (#4) were significantly more likely
tp reach criterion on the series problem than those showing the second \
" pattern type (#5)."Patferﬁ #4 is more efficient than the other pattern.
\\ _ . Chi]dreh only have to test.two combinations.of relationships if they have
* one premise nailed down. For example, if a child knows A>®, he or she
only has to figure out whether B> C or BZ:C. gis efficiency‘exp]anation
“could be the reason more chi]dren‘c]as§ified {nto this pattern reached .

-

criterion, o it could be that children who failed to reach criterion

i

did not possess the ability to recognize a series.

’

The main conc]uéion wﬁjxh can be drawn from the part of thiscreséarch
that 1've presented, is that there are developmental changes in children's
'abilities.io,order a series. This result is consistent with Trabasso's
_c]aim that children can use 5 1inear grder“to make infeﬁences, but inconsistent
with his claim that fhehq\?re no developmental changes in the way children

haﬁhbg series information.” It is consistent with Piagetian claims that

I 4 N
childten can use trial-and-error processes to learn a series and consistent

with the claims of the three-staée model that ch{l@ren can learn a series

/

through a trial-and-error processes and use the reppeséntation of a series
. J ’

+
. <

X .
to-make*inferences. \

L4 '
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TPe Development of the Ability to_Make Transitive Inferences:

. Al

F / ' . Belinda Blevins and Robert G. Cooper, Jr. - . )
) . " Series - Nonseries '
' J - _
Visual relative A> B 87 C A»B C¥» D |-
feedback ’ : ,
eass g (g UnloD
_ . gin. 5in. 7in. 6in.} . 7in. '6in. 7in. 6in.
. A
T . . o .
4 . .
. Visual absolute A 8 B> C Qy B C>0
feedback . D
00 g | 0.0
. . 7in. 6in. 6in. 5in. 8in. 7in. 6in. 5in.
) ; =~ ‘
" Figure 1. Schematic of the types of visua) feedback used. )
' §
Co , .’ Table 1 ' .
' Three-Stage Developmental Model for Trénsitivity
* Level 1: Use ) can make comparisons between different
} 'sized objects in a physically present
series; cannot represent a series
-~
* Level 2: Repregentatign g can represent a series; > :
: cannot construct a series, except through ¢
a trial-and-error process
Level 3: Construction ¢an represent a series
. can construct a series using an algorithm =
L \ ‘ . o .
G . Table 2 RN
Trials to Criterion for the Agg and Relationship Conditions
. . __Series ___ Nonseries ] )
8 to Si-year- 21.667 2 -~ 12,625
o'lds . - .
6- to T-year- - 14,417 ‘ 11.958
olds .

' -

. . 2 range 8 to 27, this cell is significantly different from each
. of the other cells.(p < .05) . -

10

.

\
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“Table 3

Trials to Criterion for the Feedback Conditions

! Cinguistic T -
X Visusl Retative ) 15.500 |
Visual Absolute 12.906 ‘
: range 8 to 27
- : . . 4
\ Table 4 . v

Patterns which Characterize How ChiTdren,Learn a Series

Type of Pattern Number of Children .

1. Algorithmic pattern -2 reach cr1tef1on 14 . .
.. in less than 10 blocks . ‘ L

2. Inattention pattern--- get 4 blocks in 3 -
a row correct before the last 10 bTocks , . R

3. Brief trfa] and-error pattern -- made 5 .
fewer than 5 errors and took more than ' '
10 blocks to reach cr1terton

4. Lenghty trial and error.pattern (A) -- 5 (2)3
* took more than 10 blocks to reach ‘
criterion, made more than 5 errors, .’
* at least 67% correct on one premise A
paiy (67% errors on the gther premise
pair) ' ~

.5. Lengthy-trial and error pattern (B) -- ~ 4 (15) -
took more than 10 blbcks to reach ¢ /
criterion, made more thak 5 errors, . ‘ .
beBween 40% to 60% correct. on both - ) i s .

. premise pairs (errors-equally 11ke1y on ‘ 1
both premise pa1rs) ‘ : .

) \ - | :
Numbers in parentheses indicate thosg not reaehing criterion.
\.% . - e
/

Table 5

i s .

Tnference and Premise PerfoMmance in the,Series~§ohditf0n .

T s

90.72% correct

p——

Premise performance

sInference perfoFmance "~ 93.55% correct

.
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